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• PM10 SIP – 1994:  IGM (combination of ISC, BLP, CTDM)

• SO2 Redesignation – 2001:  AERMOD

• PM2.5 SIP (1997 NAAQS) – 2010:  CMAQ w/CALPUFF

– With CALPUFF for local impacts

– SIP now withdrawn, clean data determination

• PM2.5 SIP (2006 NAAQS) – 2013:  CAMx w/PiG

– CAMx with AERMOD for local also tested, PiG performed adequately

• SO2 SIP (2010 NAAQS) – 2014:  AERMOD

– Local workgroups held since Aug. 2013

Models Used for Allegheny County SIPs
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Allegheny, PA SO2 Nonattainment Area

3



View from Downwind Hillside
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SO2 1-Hr Design Values, 2000-2012
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2012 SO2 Hourly Averages
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Typical AERMOD Contours, Default Mode
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Typical Hourly Q-Q Plot for Nonattainment Monitor
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• Overestimating in many areas, underestimating at nonattainment 

monitor

• Based on conceptual model, previous studies

– Max impacts should be primary/secondary hillsides

– Inversions are key to met profiles – airport UA good enough?

– Valley wind flow present

• Different met data tested

– Airport, onsite, MMIF, U*, SODAR (ongoing)

– Met sensitivity

• Options tested

– Urban mode sensitivity

– LowWind sensitivity

AERMOD Performance
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AERMOD 4th-High Daily Max, Different Scenarios
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AERMOD Scenario, 2011 Test Year Nonattainment 

Monitor

Max in NAA

PIT Airport met, default 366 693

Onsite met, default 149 517

MMIF met, default 162 517

Onsite met with Adj U*, LowWind 39 230

Onsite Met, Urban Mode, 100 Population 319 1318

Onsite met, Urban Mode, 5000 Population 204 439

Onsite Met, Urban Mode, 400 Population, MMIF 208 547

Onsite Met, Urban Mode, 400 Population, Adj U*, LowWind 195 407

4th-high daily max w/o breakdown periods = 208 µg/m3

NAAQS = 196 µg/m3



Alternative Model 4th-High Daily Max’s
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Model Scenario, 2011 Test Year Nonattainment 

Monitor

Max in NAA

CALPUFF, MMIF met, 12 km 354 1006

CALPUFF, CALMET met, 4 km 64 600

CALPUFF, WRF met 12 km, 100 m computational grid 101 961

Model Scenario, 2007 Test Year Nonattainment 

Monitor

Max in NAA

CAMx, WRF 12/4/0.8 km, PiG for local sources 97 --

- But best in time/space and low conc hours

Model Scenario Nonattainment 

Monitor

Max in NAA

SCICHEM, MMIF met, No Chemistry ? ?

2011 4th-high daily max w/o breakdown periods = 208 µg/m3

NAAQS = 196 µg/m3



• Appropriate meteorology

– Typical airport/onsite may be missing valley-specific conditions

• Source characterization

– Buoyant lines sources

– Intermittent flares

• Downwash apparent for some mid-size stacks

• Plume rise may be too low overall, but sensitive to options

– May need to enhance rise, but then cap emissions in the valley

• AERMOD “straight-line” dispersion with critical hill heights 

Model Issues
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MMIF Stacked Radar Plots, 1-Point AERMOD, 2011
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Historical Met w/MMIF Frequency Overlay
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Historical Met w/MMIF Speed Overlay
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Historical Pollution Roses
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Buoyant Line Sources, BLP
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Buoyant Line Handling in AERMOD
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• F’ buoyancy parameter dependent on size and temp of line

• Input directly into BLP

– BLP: flat-terrain, outdated met formats and P-G stability

• Or, BLP can be modified to generate plume rise by hour

– Volume sources in AERMOD with hourly variable dimensions

• Plume rises can also be calculated outside BLP

– Or visually, by camera, etc.

• For any case in AERMOD, buoyant line algorithms are not utilized



BLP to Generate Plume Rise
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• AERMOD with best-case options

– Iterative, but need justification for options/characterizations

– Awaiting bids for contractor assistance

– Control strategy

• If modeled attainment can’t be shown throughout area

– Control strategy for nonattainment monitor only

• Use a representative nearby area, similar to PM2.5

• Deploy additional monitors, similar to designations (round 2)

– Other options?

• Beyond guidance

– Should modeling be used relatively, similar to PM2.5?

– Use “derived” met data set?

• Based on historical, MMIF, SODAR, valley flow, etc.

Methodology to Date
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Questions?  Recommendations?  Help?


